Conformational variation of the translocon enhancing chaperone SecDF.
The Sec translocon facilitates transportation of newly synthesized polypeptides from the cytoplasm to the lumen/periplasm across the phospholipid membrane. Although the polypeptide-conducting machinery is formed by the SecYEG-SecA complex in bacteria, its transportation efficiency is markedly enhanced by SecDF. A previous study suggested that SecDF assumes at least two conformations differing by a 120° rotation in the spatial orientation of the P1 head subdomain to the rigid base, and that the conformational dynamics plays a critical role in polypeptide translocation. Here we addressed this hypothesis by analyzing the 3D structure of SecDF using electron tomography and single particle reconstruction. Reconstruction of wt SecDF showed two major conformations; one resembles the crystal structure of full-length SecDF (F-form structure), while the other is similar to the hypothetical structural variant based on the crystal structure of the isolated P1 domain (I-form structure). The transmembrane domain of the I-form structure has a scissor like cleft open to the periplasmic side. We also report the structure of a double cysteine mutant designed to constrain SecDF to the I-form. This reconstruction has a protrusion at the periplasmic end that nicely fits the orientation of P1 in the I-from. These results provide firm evidence for the occurrence of the I-form in solution and support the proposed F- to I-transition of wt SecDF during polypeptide translocation.